REM sleep deprivation and dopaminergic D2 receptors modulation increase recognition memory in an animal model of Parkinson's disease.
Cognitive impairment is an important non-motor symptom of Parkinson's disease (PD). The neuronal death in nigrostriatal pathway is the main factor for motor symptoms and recent studies indicate a possible influence in non-motor symptoms as well. The pedunculopontine tegmental nucleus (PPT) and basal ganglia are closely related anatomically and functionally and, since they are affected by neurodegeneration in PD, they might be involved in recognition memory. To investigate this, we promoted an ibotenic acid lesion within the PPT or a rotenone lesion within substantia nigra pars compacta (SNpc) of Wistar rats, followed by 24h of REM sleep deprivation (REMSD). Then, we administered a dopaminergic D2 receptor agonist (piribedil, 3μg/μl), antagonist (raclopride, 10μg/μl) or vehicle (dimethylsulfoxide) directly in the striatum and the animals were submitted to the object recognition test (ORT). We observed that raclopride administration impaired object recognition memory as well as rotenone and ibotenic acid lesion. Interestingly, REMSD reversed the deleterious effects induced by these drugs. Also, raclopride administration after rotenone lesion allowed the animal to explore the new object for a longer time compared to the familiar object, suggesting that raclopride has a dual effect, dependent of the treatments. These findings suggest a role for PPT, SNpc and striatum in recognition memory and points the D2 receptors modulation and REMSD as possible targets for cognitive deficits in Parkinson's disease.